Objective: a) To assess the suitability of the curriculum content and didactical quality of information delivered to educate journalists in the J2J program in HIV/AIDS (process evaluation) and b) to explore the effects of such programs on journalists' reporting of HIV/AIDS related information (outcome evaluation).
Introduction
The detrimental impact of the acquired immunodeficiency syndrome (AIDS) on global health has continued since the first reported cases of human immunodeficiency virus (HIV) infection in the early 1980s. Thus, facilitating worldwide awareness of HIV/AIDS is of paramount importance in public health campaigns aimed at prevention of new infections.
The dissemination of HIV information is a task largely undertaken by community health care workers, advocacy groups, and journalists. Of these professions, journalists probably are the most able to efficiently disseminate pertinent information on a global scale [1, 2] and must do so in languages that are understood by the general public. By contrast, misinformation about HIV/AIDS might result in an increase in HIV transmission.
Thus, effective communication between HIV/AIDS research groups and journalists from around the world is essential if we are to improve the understanding of HIV/ AIDS worldwide. This was the premise that led to establishment of a Journalist-to-Journalist (J2J) HIV/AIDS training program as a component of the International AIDS Conference in 2002.
The program was developed as a satellite meeting by the National Press Foundation (NPF) in advance of the main conference, the purpose of which was, "preparing selected journalists to cover the International AIDS Conferences, and then to continue to cover the subject at a higher level than previously imagined." It is important to note that the journalists accepted into the program did not have specialized scientific training. Fellows are invited to participate based on their journalistic competence and experience after submitting a successful application to attend. Preference is given to journalists from developing countries since such areas are considered to be most at risk for new HIV infections and because journalists from developing countries are often least able to afford the costs involved in participating in such a conference.
The invited individuals had to be journalists or communicators in any field, had to have previously written or broadcast about HIV/AIDS and have to had the support of their supervisors to attend. They also needed had to supply a printed or video version of a piece that they had done in the field of HIV/AIDS. After these criteria had been met, a second evaluation involved ability to speak English, the type of medium used the candidate and the country of origin so that as many countries or regions as possible would be represented. Financial assistance for travel, lodging, registration, and meals for the duration of the J2J program and conference was provided by the program that is funded by a grant to the NFP by the Bill and Melinda Gates Foundation.
Thirty nine of 74 journalists who were invited attended the Barcelona J2J program, but this number dropped to only 9 of 75 for the Bangkok conference primarily because poor communications from the conference organizers to members of the journalistic community. In contrast, 95 of 105 invited journalists attended the Toronto conference and 42 of 44 invited journalists attended the Sydney program.
Researchers in each of the basic, social and clinical sciences strongly agree with the crucial role that journalists can play by accurately informing the public on issues that relate to the global HIV/AIDS epidemic [3] [4] [5] . Prevention of HIV infection, accessible health care for HIV positive individuals, and public policy are all issues that may be highlighted through journalism. Furthermore, journalists are often able to translate the objectives of HIV/AIDS advocacy and research groups into language that is more likely to be understood by the communities to which these messages are targeted. In fact, programs on HIV prevention, stigma, the health care needs of those infected by HIV/AIDS, and advocating for government intervention can all be directly affected by what journalists choose to report.
Purpose of this evaluation
The authors of this report (two Ph.D.s, one M.D., and two Ph.D. candidates), all very familiar with the HIV/AIDS scientific literature, were asked to evaluate the J2J program in order to: a) assess the relevance of the curriculum content and didactic quality of information delivered to journalists (process evaluation) and, b) explore the effects of such programs on reporting of HIV/AIDS related information (outcome evaluation).
Our secondary objectives were to c) assess journalists' perceptions as to how this training program affected their coverage of HIV/AIDS, and d) determine whether the program had resulted in improved provision of information to communities about truths and misconceptions about HIV/AIDS. Careful study of the J2J curriculum (included as part of each conference program) was completed by at least two evaluators. Each evaluator issued a descriptive statement on the completeness of the program by answering the following questions:
Methods used for assessment
Is the content of the J2J curriculum suitable and complete?
What key subjects were lacking?
What subjects might be excluded?
After each individual evaluation, a group discussion resulted in agreement on the completeness of the curricula. In the same fashion, a sample of 24 slide presentations (available online) were evaluated for relevance, complexity, organization and quality of slide presentation. Each slide presentation was scored using the following scale: 1 = poor, 2 = fair, 3 = good, 4 = excellent.
In addition, journalists' evaluations of the Sydney conference J2J program (n = 42), which had used the same scoring scale, was taken into consideration.
To establish the benefits of the program, two types of analyses were performed. First, a random sample of 39 news reports (of 84 available in English or with an accompanying English translation) completed by journalists who participated in any of the J2J programs was examined for relevance and accuracy (using the scoring scale described above). These 39 news reports represent a sample of 46% of the total of reports available in English. Each report was reviewed by at least two members of our team. In cases of non-agreement, which were very rare, the senior author of this paper made a definitive assignment of grade.
A short survey in the form of a questionnaire (Additional file 1) was also distributed to all participating journalists to assess the overall perceived benefits (if any) of the J2J program. Journalists' responses were compiled, reviewed and analyzed.
Results

Evaluations of curricula
For the Barcelona and Bangkok conferences, comments from attending journalists were available in reports prepared by the NPF [6, 7] . The Barcelona, Bangkok and Toronto conferences were each multidisciplinary and the J2J programs at those conferences were intended to enable journalists to acquire necessary knowledge of a meeting with a broad scientific, social and cultural agenda. In contrast, the Sydney conference focused on biomedical research, improved treatment, and prevention strategies, as well as on obstacles toward attainment of these goals. The content of each J2J program is presented in Table 1 .
Curriculum Completeness
We observed a progression in the quality of the curriculum throughout the J2J series from the initial program attempt in Barcelona. The J2J program content was adjusted based on feedback from journalists after each J2J event. This was done both with respect to content and the topics for lectures at the J2J satellite meeting. A succinct assessment of the content of each J2J program follows:
Barcelona 2002 J2J program
This program was graded as fairly complete by our team of evaluators. The agenda allowed ample time for discussion and interactive sharing of ideas between experts and attendees. It included three lectures that introduced scientific and biomedical concepts and terminology frequently used in HIV/AIDS research. The Barcelona program also included discussions of economic and cultural issues surrounding HIV/AIDS. However, it was pointed out that the program would have been strengthened if a visit to local HIV care facilities or with community-based HIV/AIDS health groups had been arranged. It was also felt that socioeconomic issues surrounding the pandemic needed more attention.
Our evaluation also revealed that the Barcelona J2J program did not contain adequate information on how decisions are reached regarding the efficacy of drug interventions. This was in spite of the fact that the intention was to enable journalists to recognize basic principles of good scientific methods, especially in therapeutics and efforts to prevent transmission of HIV.
Journalists need to have basic tools to be able to identify overtly false science, which can be a common and widespread cause of public misinformation. Also lacking was an introduction to epidemiologic terminology frequently used to address public health issues.
Bangkok 2004 J2J program
Compared to the Barcelona J2J curriculum, the reviewers perceived the Bangkok J2J program as more complete. Of note, the reviewers found that a session on issues of people living with HIV (PLWHIVs) adequately allocated time for journalists to become informed of the diverse needs of PLWHIVs, including the issue of HIV-related stigma. Journalists who attended this series of seminars acknowledged the opportunity to speak to HIV/AIDS activists.
Topics that were determined to be insufficiently represented at this J2J satellite included:
1) An introduction to principles of scientific research.
2) Development of tools that enable journalists to ask the right questions about epidemiologic research.
3) Discussion of how the needs of PLWHIVs might be met by local government and non-government organizations.
Also lacking was a specialized seminar on how to access HIV/AIDS data on prevalence, trends, projections, public programs, as well as obstacles toward implementing HIV/ AIDS health programs in various countries.
It was pointed out that assessments of local health agencies, government and non-governmental organizations (NGOs) would have been beneficial. Some of the Bangkok J2J delegates felt that the biomedical research lectures presented at the J2J Satellite were burdened with excessive detail. There were also requests for implementation of country-specific J2J professional development curricula.
Toronto 2006 J2J program
The overall J2J satellite offered a rich epidemiological and cultural experience. On the other hand, the Toronto J2J curriculum was felt to be lacking in seminars about clinical research methodology and on how to decipher scientific jargon commonly used among HIV/AIDS scientists. Presentations on HIV prevention were appreciated by the delegates as were lectures on behavioral and medical interventions.
Sydney 2007 J2J program
The Sydney IAS 2007 conference focused primarily on biomedical research and the J2J program prepared for this through a comprehensive curriculum that spanned several days before the conference. The J2J organizers also offered comprehensive discussions on particular issues that were anticipated to be especially important. An introduction to scientific jargon was presented in the context of a session on vaccines and microbicides. A more general introduction to scientific jargon might also have proved useful. The reviewers felt that an informative session describing how certain scientific results are chosen for presentation at international conferences should have been included and also a session on how decisions are made by individual scientists to present their work.
In all J2J programs a paucity of participants from the private sector was evident. This is despite the fact that the drug companies are well represented at every IAS conference. It therefore seemed strange that this sector was not better represented in the J2J program.
A post-conference follow-up meeting was absent from the program. Such a meeting would serve to reinforce understanding of key issues/topics and enable journalists to clarify what they have or have not understood.
Journalists' Evaluations of J2J Sessions
At the Sydney conference, we gained access to journalists' evaluations of each presentation in the context of the J2J program. On average, journalists gave grades of excellent or good to fourteen of the sixteen presentations delivered. Thirteen of the sixteen lecturers (76%) were evaluated by attendees as good or excellent. The average grade for all lecturers was 3.08 which was comparable to previous averages from Barcelona and Bangkok, i.e. 3.1 and 3.19, respectively (maximum score is 4.0). Overall evaluations by journalists were good or excellent for each topic covered. Only three of thirteen presentations failed to score in the excellent range.
Assessments of presentations by the evaluation committee
Our committee evaluated 24 J2J presentations available online on the basis of relevance, complexity, organization, slide quality and background information. Only two presentations had an average score less than 3. The area in which presentations were frequently weak was in slide quality (five of twenty-four had poor quality and ten had fair quality). The content of all presentations, except two, was considered to be highly relevant.
A comparison of the evaluations by journalists of the Sydney J2J sessions with our own evaluations of the same sessions revealed concordant excellent grades for five of seven lectures, while the other two were only discordant between good vs. excellent grades. This is consistent with the observation that the presentations were of high caliber in regard to the objective of educating journalists.
Evaluations of News Reports
Thirty-nine news reports from those that were written in English or had an accompanying English translation were randomly chosen for review by two evaluators. In almost all cases, the reports were from journalists working on developing countries (Figure 1 ).
Those in the categories of excellent and good were grouped together and the extent of agreement between the evaluations was determined. Discordant evaluations were adjudicated by an additional reviewer, if necessary. Reports in English were deliberately overrepresented in the sample analyzed, as the reviewers were mainly English-speaking. In almost all cases, the reports were from journalists working in developing countries (see Figure 1) .
In regard to quality of the reports (relevance and accuracy), thirty-three of the 39 (84%) reports from all of the J2J sessions evaluated were found to be good or excellent. The topics discussed in these journalists' reports are summarized in Table 2 .
Online Survey
We emailed a request to complete an online survey to 160 journalists. Seventeen e-mail messages did not reach recipients. Forty-two journalists completed the survey.
The respondents were almost unanimous in judging that the J2J program was very useful and 79% of them have increased their reporting of HIV/AIDS since the conference (Figure 2 ).
In addition, the knowledge gained has continued to help journalists in their subsequent coverage of HIV/AIDS. No journalist had a negative attitude toward either the J2J program or community groups working in the HIV/AIDS field. The great majority of journalists perceived that their coverage of the IAS conferences was greeted more enthusiastically by the communities that they serve than would have been the case if not for the J2J program.
Print and Radio Journalists
The majority of the J2J journalist fellows wrote newspaper articles or reports to be posted on the worldwide web. The median number of print articles and radio presentations by journalists has been 3 and 4, respectively, per month in the time since the conference. Radio and newspaper coverage are the most likely means for dissemination of information in the developing world, since only minimal infrastructure is required.
Television
Television was used less frequently as a medium by journalists in the developing world, although 6 of the J2J journalists aired HIV/AIDS related programs on TV. The broadcasting frequency of each report varied. One was aired once, whilst another aired four times in one week. One journalist reported that his/her program was broadcast monthly.
Examples of Experiences of Journalists
Two sources of descriptive evaluations of the program were available. A database from the J2J Sydney program and an additional survey carried out by our team. Of note, the vast majority of comments from the journalist evaluation database was favorable and acknowledged appropriate organization, pertinence of the program, and usefulness of the presentations.
The following comments provide a reasonable idea of some journalists' impressions of the J2J program: "Honestly, without the J2J training, I would have spent half of my time at the IAS conference referring to either a science dictionary or googling up certain complicated scientific phrases." "The AIDS Denialist session was fantastic: it's good to be reminded of tactics for handling the denialists, which are a real headache here in South Africa."
The reports from journalists who participated in the J2J program and filed HIV/AIDS primarily represented areas of the world where HIV/AIDS is, or will likely be, of great impact Has the reaction of local community changed in response to your coverage of HIV/AIDS news?
Quality of public response just a week then you have succeeded. Please know your program is inspirational." "I feel the program offered a thorough overview of the HIV/AIDS pandemic and gave me a unique opportunity to share observations and ideas with colleagues from around the world."
There were few comments on program failures.
"Next time, NPF could improve its trainings by advising or asking presenters to avoid scientific jargon., That is, putting their presentation in simpler words that could be understood by ordinary people including journalists. And they should be brief and to the point."
"I would suggest that next time the training should be 5 days long and we should have more field visits to have a face on what we would be doing. Thanks for taking us to Kirketon Xentre. We really learnt a lot and we have since adopted their approach here in..."
Discussion
Strengths of the program
The program appears to have fully met its main purpose of enabling journalists to effectively transmit medical, epidemiological and scientific information to the general public in lay language.
This, in turn, may to help to raise the interest and awareness of the general public in developing countries about resources that can effectively be mobilized to both reduce transmission of HIV and to treat those living with HIV/ AIDS. This is important since the vast majority of journalists trained by the J2J program come from and work in developing countries in which HIV/AIDS is a major public health threat.
Weaknesses of the program and opportunities for improvement
Although the program does an excellent job at enhancing journalistic skills to translate scientific information into lay language, there appears to be a shortage of information as to what journalists should be doing at a local level. Should they be querying their own local communities with respect to local practices and the role of local health promotion authorities? This subject is complex, and, in some countries, it should be recognized that journalists may sometimes feel intimidated by the types of questions they might wish to ask.
Second, several scientific presentations within the J2J program did not attempt to use non-scientific terminology and/or the presenters did not take the time to try to explain their findings to journalists in lay language. Emphasis needs to be placed on the transmission of scientific concepts over a range of HIV/AIDS disciplines.
Third, a weak representation of the private sector was evident in all the J2J programs. Clearly, journalists would like to have the opportunity to ask questions to representatives of the pharmaceutical industry (including generic industry spokespersons). This is a key area for consideration, since the public is poorly informed in general about the roles played by drug companies in scientific research and may be easily seduced by 'conspiracy theories' that attribute false motives to companies. Responsible reporting on relationships between the private and public sectors, including academia, may help to quench misconceptions.
Finally, presentations of exemplary work by leading world-class HIV/AIDS journalists might also enhance the J2J curriculum. Less experienced journalists might be paired with more experienced 'mentor' journalists from their own countries, as well as from developed countries, for in depth discussions. Former fellows might also be able to share experiences with new fellows and help the latter to improve their communications skills. There could then be a 'trickle-down effect' if journalists were to conduct smaller, albeit less ambitious J2J-like programs, in their own countries.
Implications for global public health
The need for education of communities about HIV is evident. Several reports have documented insufficient knowledge in populations at risk of acquiring HIV infection [8] [9] [10] . In this regard, the mass media could have a positive impact on improving the public's knowledge of HIV. For instance, media are able to affect audience behavior in a way that might favor prevention (e.g. discussion of HIV/AIDS with a partner, awareness that consistent condom use reduces HIV risk, asking about condom use at last intercourse, or increasing voluntary HIV testing) [4, [11] [12] [13] .
The World Health Organization has stated that impact may vary, depending on the place and campaign, but that comprehensive mass media programs are valuable in helping to change HIV/AIDS-related behavior, at least among young people in developing countries [1] . Therefore, education of journalists, who are often partners in such efforts worldwide, is consistent with the types of activities that advance public health.
The J2J program has an opportunity to engage in outreach to help direct and/or support international education campaigns through the networks that have now been established. A continuous and synchronized effort to pro-mote education of communities through written publications and/or radio programs might be established using the broad human resource represented by the J2J program. The creation of material based on the J2J presentations and local replication of similar programs could be encouraged, and could also be carried out in languages other than English. Ongoing feedback from such efforts could then be used to improve the overall effort, which could be implemented and locally tailored to regional needs for use in subsequent initiatives.
Limitations of the study
The response rate for the survey was only 26%, evidently raising the issue of bias. On the other hand, favorable grades were given to the j2j program by attendees who evaluated the program at previous conferences and these were consistent with the later grading found through the survey.
Despite the heterogeneous educational background of the journalists attending the J2J program, we observed a high quality of accuracy and pertinence in the reports written by attendees. Altogether, these observations suggest a beneficial effect of the program on the communication skills of the journalists in the HIV/AIDS field. Nevertheless, a sample of reports by the journalists before the J2J session would have been ideal for comparison with those available after the session. Unfortunately, such information was not available to us.
For future evaluations, and in order to accurately determine the effect of J2J on journalists' skills, it might be advisable to obtain and evaluate a baseline set of reports from the invited journalists before the session.
Although we cannot definitively conclude that J2J improved skills in reporting of HIV/AIDS in general, the perception from attendees at the end of the each J2J program and those who responded to our survey were all positive suggesting that the goals of the program were realized.
Usually, lack of response to a survey represents low motivation to spend time answering questions and not necessarily a negative perception of the issue involved. In addition, emails to contact journalists in developing countries might not be the best strategy for future surveys since internet access may be limited or unstable for a proportion of potential respondents.
Conclusion
The J2J program of the National Press Foundation has accomplished its main goal of gathering journalists from around the world to be trained in how to better report HIV/AIDS news.
Journalists have consistently indicated that the program is highly useful and that it enables them to cover and inform the public in a variety of areas: experiences of people living with HIV/AIDS, impact on society, the reasons for stigma, how to work toward destigmatization of HIV, hopes and limitations of current therapy including issues of drug access in developing countries, prospects for novel therapeutic and prevention initiatives, and the successes and failures of research and/or public health measures.
Vital information in each of these areas needs to reach the general public, who will ultimately decide what it is important to pay attention to and in which areas to establish priorities.
Journalist reports are an effective means of providing information on HIV awareness to vulnerable populations, hopefully helping to lower rates of infection and educating those who are infected by HIV to seek adequate help. Public awareness can help to guide public opinion and influence government policy in a positive way and to counter stigma, which is often a result of misperceptions about HIV/AIDS. Journalists play important roles in each of these areas and the J2J program has been key in educating journalists worldwide to do their jobs better.
